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Ryke: Fish Foods in Relation to Fish Culture

FISH FOODS IN RELATION TO FISH CULTURE

.,

WILLIS DE RYKE

The necessity for a solution to the fish culture problem was
long ago felt in the crowded districts of Europe. The economic
dem;ind that food be produced for the ever increasing population
of these districts resulted in directing attention to the comparatively waste small inland ponds and lakes, once plentifully inhabited
by food fish but now almost completely exhausted. It was to meet
this situation, then, that the pioneer fish cnlturists hegan working
at methods to raise the waste waters to their former degree of productive usefulness in yielding food.
America being a land of plenty aud comparatively sparsely populated has not until recent years begun to feel the need of conserving natural resources.
Until quite recently the great majority of the work being done
in the field of fish production has been done by the trial and error
method. \Vorkers were tempted to try out different foods to determine what foods should be feel and consequently there resulten
much loss of time and money in various experimental undertakings. The problem was attacked from the standpoint of what fish
will eat rather than from the standpoint of what fish do eat.
Coupled with the problems of fish foods we find that of fish
propagation. The problem of fish propagation having been given
much attention in this country has at present reached a very high
point through the very commendable work of the U. S. Bureau of
Fisheries and the various State Conservation departments. However, if we are to maintain fry so efficiently produced so they may
reach maturity and be available as food, some attention must be
given to their food and protection. It is just as necessary to
efficiently supply the food to produce fish as it is to supply the
corn to produce pork.
Since most of our common food fishes are carnivorous we are
forced in the solution of the problem to deal with long food chains
reaching from fish flesh back to the various water plants. \Ve are
confronted not with a simple problem capable of solution by the
trial and error method, but with a complex and intricate problem
which demands that we scientifically solve this food chain before
Published by UNI ScholarWorks, 1923
163

1

Proceedings of the Iowa Academy of Science, Vol. 30 [1923], No. 1, Art. 35
164

IOWA ACADEMY OF SCIENCE

VoL. XXX, 1923

we can supply natural food and successfully produce fish. This
can most directly be accomplished by studying the natural environment, endeavoring to discover the links of the food chain and
the conditions necessary to maintain the chain in the best balanced
condition.
The present workers in this field realize that the problem of
establishing a well balanced environment is a very difficult task
that requires scientific and searching investigation. Not only
must the foods of fishes be determined in quality and quantity but
the food of each animal in the chain must be studied in both quality and quantity, and finally the proper environment must be determined in order that the food chain may be permanently established
and maintained.
In order to aid in solving one phase of the problem, namely,
"What fish do eat," the stomach contents of 575 fishes taken from
Winona Lake, Indiana, were examined. As an indication of the
difficulties to be met in establishing proper environment and well
balenced food chains for the successful production of food fish I
wish to point out three prominent factors entering into the problem whose careful consideration must be taken into account before
we can attain extensive success in this field. First, food habits of
fish in a single species vary with the age of the individual. Second, food habits of fish vary with species. Third, some provision
in the environment is necessary to protect the small fish from the
piscivorous habits of the large fish of some species.
The chief species examined were Perea flavescens (Mitchill),
or yellow perch; Lepomis pallidus (Mitchill), or blue gill; .Micropterus salmoides (Lacepe<le), or large mouth black bass; Etheostoma caprodes (Cope), or log perch; Labidesthes sicculus (Cope),
or skip jack; and Eupomotis .r;ibbosus ( L), or sun fish. These
apparently were most abundant in this lake.
The accompanying graph indicates the diverse feeding habits
of three species of this group, the yellow perch, the blue gill, and
the large mouth black bass. Arranged on the vertical line are the
numbers of the chief kinds of food, while on the horizontal line
are the ages of the fish as indicated by the length in millimeters.
The perch from 28111111. to 40 or 50111111. lengths were found to
feed chiefly on three kinds of foods, small entomostraca, amphipods, and chironomus larvae. \Vith the increase in size until they
reach approximately 90111111. in length they become more and more
indiscriminative using in the neighborhood of ten chief types of
food. entomostraca, amphipods, chironornus larvae, caddisfly larhttps://scholarworks.uni.edu/pias/vol30/iss1/35
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vae, beetle larvae, trichoptera larvae, ephemerida larvae, adult insects, snails, and plant tissue. \Yith continual increase in size
they confine themselves to fewer and larger foods consisting
chiefly of fish and snails.
The blue gills from 11 to about 40 or 45mm. use principally
two types of food, entomostraca and chironomus larvae. With an
increase in size they increa!"e their number of foods until they
reach a length of about 90 mm. On reaching this size they continue
as fairly regular feeders of six varieties of food, entomostraca,
chironomus larvae, aquatic oligochaeta, beetle larvae, snails and
fish eggs.
The large mouth black bass show very distinctly three periodic
changes of food. Those ranging in length from 24 mm. to 38 or
40 mm. use chiefly five types of food, small entomostraca, amphipods, chironomus larvae, ephernerida larvae, and plant tissue.
After reaching the size of about 40 mm. in length and until approximately 50 mm. is reached, they utilize larger foods and a
greater number. These con~ist chiefly of entumostraca, amphipods, ephemerida larvae, bettle larvae, chironomus larvae, odonata
larvae, and a small amount of fish: From this period on the number of foods decreases very rapidly until we find the larger basg
depending almost wholly on fish as food.
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Here are three species of highly desirable food fish that must be
provided with long food chains. Not only must the environment
provide the long food chains, but protection must be furnished the
young from the older perch and bass who have no regard for the
young of their own or other species.
The selective habits of the species may be indicated by referring
to a single environment in the vicinity of a group of old piling
where the water was from six to ten feet deep, with a soft mud
bottom and an abundance of potamogeton, elodea, ceratophyllum,
and spatterdock. In this single environment were perch, blue gills,
and sun fish. The blue gills were using as food chiefly entomostraca, small insect larvae and plant tissue. The perch were sharing the entomostraca and insect• larvae with the blue gills, but in
addition were using a few snails, some fish and to a large extent
adult flying insects. The sun fish were subsisting principally on
snails and the intestines were so filled with snails shells as to appear very much like a string of beads.
In the midst of plenty these fish then were selecting from the
same environment the type of food that suited each best.
In order to gain the best results, the natural environment must
be given some consideration if we are to produce the long food
chains necessary for the efficient production of fish for food. While
the work of propagating fish for stocking our inland waters is a
highly commenda.ble part of the task and should be carried on extensively, it by no means solves the entire problem. The thousands
of fry and fingerlings annually placed in our waters must be placed in the proper environment suitable both for their protection and
for the production of their necessary food chains.
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